
The Impact of Human Activity in the

New York Bight

The New York-New Jersey metropolitan
area is one of the most populated and polluted
coastal regions in the United States (fig. 1).
The area offshore of New York is used for
waste disposal, transportation, recreation, and
commercial and recreational fishing. The
largest deposit of sewage sludge in the country
has been dumped in the apex of the New York
Bight (125 million cubic meters over 64 years)
(fig. 2). Harbor dredge spoils that are contami-
nated with heavy metals and organic pollutants
also have been disposed of in the area, while
additional wastes are carried directly from land
by regional currents. Materials from diverse
sources have added large amounts of metals,
carbon, bacteria, and organic contaminants to
the sea floor over the last century. These mate-
rials have been dispersed and diluted over
time; however, sediments have become pollut-
ed as a result of these activities. Enforcement
of environmental legislation and reduced use
of the oceans for waste disposal have resulted
in fewer sources of pollutants to coastal sedi-
ments in recent years.

The U.S. Geological Survey’s Coastal and
Marine Geology Program is conducting a
long-term multidisciplinary study in the New
York-New Jersey region to characterize the

sediments on the sea floor, map the distribu-
tion of contaminants in the sediments, and
develop a predictive model for the long-term
transport and fate of sediments and contami-
nants. This regional understanding of the sea-
floor geology and dynamics of these coastal
sediments is needed by Federal, State, and
local agencies for management and use of the
coastal ocean, and by scientists to plan and
conduct research and monitoring.

Mapping the Sea Floor and its

Contaminants

Mapping of the sea-floor geology in the
New York-New Jersey metropolitan region
provides an overall synthesis of the sea-floor
environment, including sediment texture,
topography, and the effects of human activity.
Data collected from each survey consist of
sidescan sonar mosaics, high-resolution seis-
mic profiles, sediment samples, and bottom
photography.  The resulting maps of the sea
floor show changes in the bottom character
and sediment texture as well as the effects of
human activity (fig. 3).

The distribution of contaminants in sedi-
ments and changes in their patterns observed
over time have been used to identify dispersal
and deposition patterns, transport rates, and to
ascertain the potential of the affected sedi-
ments for inducing toxic effects in biota.
Chemical and physical analyses of sediment
samples were combined with seismic data to
provide a three-dimensional assessment of
contaminant distribution in the region. Many
contaminants adhere to particles and move
with the sediments in the marine environment.
The distribution patterns measured for one par-
ticle-reactive contaminant are often similar to
those of another contaminant that has similar
sources. Consequently, areas where lead con-
centrations are high (fig. 3) also have high
concentrations and inventories of many other
pollutants.

Metal and bacterial contaminants measured
in sediment samples indicate widespread pol-
lution on the broad, sandy shelf and in the
muddy sediments of the Hudson Shelf valley.
The highest concentrations occur in muddy
deposits near dump sites and in the northern

basins of the upper Hudson Shelf valley. More
than 10 percent of the sewage sludge dumped
is found in the upper valley. Metal concentra-
tions indicate that sediment is migrating away
from the dump sites as far as 80 km down the
valley (fig. 3). These pools of pollutants are an
ongoing source of contaminants and carbon to
the New York Bight.

Monitoring the sediment record over time
shows decreasing concentrations of contami-
nants in sediments near the disposal sites. This
decrease is a result of improvements in dispos-
al practices and removal of the finer sediments
from the sandy shelf by winnowing. Despite
disposal regulations and the cessation of
dumping, the data suggest that sediments are
continually redistributed by currents and bio-
logical processes. Mixing in the sediments
allows contaminated material to be accessible
to benthic organisms.

Future Work

In order to identify detrimental effects to the
ecosystem that are attributable to human activ-
ity, the spatial and temporal distribution of
contaminants in affected sediments must be
established.  An understanding of the mobility,
transport rates, and paths of sedimentary parti-
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Figure 1. Population density of the eastern United States.
Polluted sediments occur in the coastal ocean near major
population centers.  Fifty percent of the U.S. population
lives within 50 miles of the coasts; about 80% within 200
miles. The New York-New Jersey region is one of the
largest  population centers.

Figure 2. Bathymetry of the coastal ocean in the New
York-New Jersey metropolitan region.  The sandy, relative-
ly shallow mid-Atlantic continental shelf is bisected by the
Hudson Shelf valley, a submerged river valley containing
muddy sediments that may act as a conduit for cross-shelf
transfer of sediments.
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cles and associated contaminants is also neces-
sary for predicting the fate of substances that
people have introduced into the ocean.

Future success in managing a sustainable
ecosystem will rely on continued efforts to (1)
characterize affected areas, (2) identify physi-
cal and biological processes, (3) provide appro-
priate data syntheses, and (4) involve the pub-
lic. Pollution in the New York Bight occurs on
a much larger scale than near smaller urban
centers and studies here can be used to guide
studies and regulation elsewhere.

For more information, please contact:

Ellen L. Mecray, Marilyn Buchholtz ten Brink,
or Bradford Butman
U.S. Geological Survey
Woods Hole Field Center
384 Woods Hole Road
Woods Hole, MA 02543-1598
phone: (508) 548-8700
fax: (508) 457-2309
email: mtenbrink@usgs.gov
URL: http://marine.usgs.gov 

Figure 3. Map of the sea floor near the New York-New Jersey metropolitan region showing features from sidescan sonar and multibeam backscatter data (gray scale), lead concentra-
tions in surface sediments (dots), bathymetry (blue lines), and dump sites (pink boxes). Surface concentrations are colored relative to toxicity levels: red is most toxic and green represents
values below natural background (25 µg/g). Number of samples in each category is shown in parentheses. Subsurface accumulation of lead is shown in a series of inset core profiles (con-
centrations below 25 µg/g in brown and elevated concentrations in red).
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